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REVERSE OSMOSI S WATER PURI FI CATI ON UNI T

1. LEARN NG OBJECTI VES:

a. Term nal |earning objectives:

(1) Provided a Reverse Gsnosis Water Purification (ROAPU),
earplugs, a water source, fuel, oil, a power source, and references,
operate the unit in accordance with TM 08580A-10/1. (1171.02.04)

(2) Provided a Reverse GCsnpbsis Water Purification Unit
(ROMNPU), earplugs, a water source, a power source, and references,
perform preventive mai ntenance in accordance with TM 08580A- 10/ 1.
(1171. 04. 04)

b. Enabling | earning objectives:

(1) dven the necessary equi pnment, a water source, tools and
materials, without the aid of references, set up the unit in
accordance with TM 08580A-10/1. (1171.02.04a)

(2) Gven the necessary equi pnent, a water source, tools and
materials, without the aid of references, start the unit in accordance
with TM —08580A-10/1. (1171.02. 04b)

(3) Gven the necessary equi pnent, a water source, tools and
materials, without the aid of references, conduct operators
mai nt enance in accordance with TM 08580A-10/1. (1171.04. 04a)

(4) dven the necessary equipnent, and materials, conplete the
docunents in accordance with FM 10-5-1. (1171.02. 04c)

(5) dven the necessary equi pnent, a water source, tools and
materials, without the aid of references, shut down the unit In
accordance with TM 08580A-10/1. (1171.02.04d)

(6) G ven the necessary equi pnent, a water source, tools and
materials, without the aid of references, disassenble the unit in
accordance with TM 08580A-10/1. (1171.02.04e)

(7) dven the necessary equi pnent, a water source, tools and

materials, without the aid of references, install NBC cartridges to
the unit the unit in accordance with TM 08580A-10/1. (1171.02.04f)
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(8) G ven the necessary equi pnent, a water source, tools and
materials, without the aid of references, backwash the unit in
accordance with TM 08580A-10/1. (1171.04.04b)

(9) dven the necessary equi pnent, a water source, tools and
materials, without the aid of references, conduct and el enent cl eaning
to the unit in accordance with TM 08580A-10/1. (1171.04.04c)

(10) G ven the necessary equi pnent, a water source, tools and
materials, without the aid of references, conduct and el enent
repl acement to the unit in accordance with TM 08580A- 10/ 1.
(1171. 04. 04d)

(11) G ven the necessary equi pment, a water source, tools and
materials, without the aid of references, replace the cartridge
filters on the unit in accordance with TM 08580A-10/1. (1171.04. 04e)
BODY

1. Characteristics and capabilities:

a. Osnosis is the spontaneous flow of a liquid of |ow
concentration through a sem perneabl e nmenbrane, a naterial that only
certain nolecules can readily pass, into a solution of higher
concentration that tends to equalize the levels on both sides of the
menbrane. The process of both sides equalizing is referred to as the
osnotic effect. Reverse OGsnpbsis is water flowi ng at high pressure,

t hrough a seni perneable nenbrane in the opposite direction from
Gsnosis. The result is water with a high concentration to water with
a low concentration of nolecul es other than water.

b. The Reverse Gsnopsis Water Purification Unit (ROAPU) is a skid
nmounted, nmobile, or air transportable unit capable of purifying fresh,
bracki sh, and salt water at a rate of 600 gallons per hour.

c. The unit is configured in a frame that neasures 5.6° Hx 6.9° W
X 9.5 L, weighs approximately 7300 | bs

d. The unit requires a 22 kilowatt power source.
e. The unit is designed to operate for 20 continuous hours a day.
f. The ROANPU requires 2 personnel for operation.

2. Description of conponents:

a. Raw Water Punp: Water is delivered to the unit by the raw water
punp. There are two raw water punps and they are both:

(1) Centrifuga

(2) Self-primng after the initial prine

SH-2



(3) Rated at 30 gpmwith a 105 ft. head
(4) Powered by 2 HP electric notor

b. Miltinedia Filter: Wen the raw water enters the ROAPU it goes
through its first cycle of filtration in the nultinmedia filter. Water
enters the filter through the top inlet pipe and passes through
various layers of nmedia to the bottomof the filter. Once on the
bottom the partially purified water enters the perforated pi pes and
exits the outlet pipe on the bottomof the filter. The nedia consists
of: 3" of garnet, 12" of filtered sand, 15" of coal and 2" of plastic
mat eri al wei ghing 805 | bs which sits on top of 425 | bs of beddi ng.

The beddi ng consi st of gravel: fine through medi um grades.

c. Booster Punp: The booster punp transfers the water fromthe
multimedia filter to the cartridge filter. In doing so, it equalizes
the flow of water pressure through the nultinmedia filter. The punp
is:

(1) Centrifuga
(2) Rated at 30 gpmwth a 50 ft. head
(3) Powered by a 1 HP electric notor

d. Cartridge Filter: The cartridge filter consists of an upper
and | ower conpartment. The upper conpartnent houses eight 40 inch
| ong di sposabl e fiber cartridges that provide a secondary stage of
filtration by renmoving any suspended natter in the water missed by the
multinedia filter. This filtered water is then collected in the |ower
conpartnment where it will be suctioned by the R O punp.

e. RO Punp: Picks up the water fromthe | ower conpartnment of the
cartridge filter and pressurizes it. The R QO punp is a high pressure
punp with:

(1) Positive displacenent plungers (5 pistons); 3 pistons on
the Charlie Model

(2) Rated at 51 gpmwith a 980 psi head.

(3) Driven by five V-belts froma 20 HP electric notor which
turns countercl ockw se.

NOTE: The R O. punp has adjustable | ow pressure and hi gh pressure
swi tches, | ocated behind the control panel that activates when the
R O punp has less than 10 psi inlet pressure or discharge pressure
exceeds 1250 psi. Wen activated, either switch will shut off the
R O punp.

f. Pul se Danpener: The R O punp pushes the water through the
pul se danpener which reduces pulsation in the water caused by the
pi stons of R O punp. There are (4) baffles inside the pul se danpener
desi gned to reduce shock. Fromthe pul se danpener, the water exits
the vent vessel line (a bypass to the R O vessels) until the vent
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vessels valve is closed. Once closed, the water is then redirected to
the R O vessels.

g. RO Vessels: There are four R O vessels, each housing two
R O elenents. These elenents are joined in the nmiddle by an
i nterconnector (plastic couplings). There are also end connectors
that join the end caps to the outside of the el ements.

h. RO Eenents (Spiral Wund): Wen water enters the RO
vessels, it is then onit's final stage of filtration. Each el enent
has a brine seal that opens up against the water flow channeling the
wat er through the R O elenent. As the water enters the elenents, it
works it's way down the spiral nmenbranes where nol ecul e separation
occurs. Init's final stage the water enters the product water tube
|l ocated in the center and exits the unit as product water. The
remai ning feed fluid (brine) continues to flow through the other end
of the elenment then enters the next elenent until the process repeats
itself through all eight elenents. It then |eaves the R O vessels as
brine water. These elenents are designed to reject a mninumof 98.5%
of salt fromthe water and about 99% of all organic materials in the
water. The two types of elenents used are Filntec and Fluid Systens.

NOTE: Chlorine will destroy nenmbranes in the R O elenments rendering
the R O el enments unserviceabl e.

i. Distribution Punp: The product water is distributed fromthe
product water tank by using a distribution punp. It is rated at 30
GPM

j . Backwash Punp: The Backwash Punp is rated at 120 GPM and i s
used to backwash the nultinedia filter. A strainer assenbly is
attached to the discharge end of the punp to filter out any particles
in the backwash tank.

k. Chem cal Feed Punp: The R O unit uses several chenicals to aid
in production of water. There are four chemnical feed punps each rated
at 3.17 gals/hr and powered by a 1/3 HP electric notor. They are:

(1) Chlorine Feed Punp: Feeds diluted chlorine to product
water to kill bacteria so that water in storage tanks remain potable.

(2) Polynmer Feed Punp: Feeds diluted polymner (polyelectrolyte)
solution to raw water to coagul ate suspended matter into groups |arge
enough to be renoved by the multinedia filter.

(3) Sodium Hex Feed Punp: Feeds diluted sodi um hex sol ution
(sodi um hexanet aphosphate) to prevent calciumscaling in the pipes of
t he ROAPU.

(4) CGitric Acid Feed Punp: Feeds diluted acid (tricarboxylic
acid) to the raw water, to lower the pH and strengthen the nenbranes
el enents for better rejection.
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I. Crcuit Breakers: Circuit breakers are located in the junction
box. They are used to shut off power to punp notors, utility outlets,
and backwash tinmer if there is an electrical malfunction in the
circuit.

m Junction Box: Junction box is located on the right side of the
control panel. It is used for attaching punp cords and has two
utility outlets.

n. Control Panel: The control panel consists of various gauges,
val ves, lights, switches, and hose connecti ons.

(1) Miltinedia Filter Gauge: Shows the pressure, in pounds per
square inch, of the nmultinmedia filter and indicates when the filter is
dirty.

(2) Raw Water Flow Meter: Measures, in gallons per minute, the
amount of water drawn in by the raw water punps and fed into the
ROWPU.

(3) Backwash Gauge: Measures, in gallons per mnute, the anount
of water flowing into the nultinedia filter fromthe backwash punp
during the backwash cycl e.

(4) R O Vessels Gauge: Shows di scharge pressure, in pounds per
square inch, of water flow ng through the R O vessels during nornal
operati on.

(5) R O Pressure PSI Gauge: Shows discharge pressure, in
pounds per square inch, of the R O punp. Gauge readi ng depends on
setting of the regul ated product flow val ve.

(6) Brine Flow Meter: Measures, in gallons per nminute, the
amount of brine flowexiting the RO in gallons per mnute.

(7) Product Water Flow Gauge: Measures, in gallons per m nute,
t he anount of drinking water put out by the ROAPU.

(8) Cartridge Filter Gauge: Shows the pressure, in pounds per
square inch, of the cartridge filter and indicates when the filter is
dirty.

(9) Waste Qutlet: Connection for wastewater hose for
wast ewat er being di scharged fromthe nmultimedia filter during the
backwash cycl e.

(10) Backwash Water Inlet: Connection for backwash punp
di scharge hose into unit for backwashing the nultinmedia filter.

(11) Raw Water Inlet: Connection for raw water punp discharge
hose linking the raw water punp to the ROAPU.

(12) Product Water CQutlet: Connection for product water hose
fromthe ROAPU to the product water tank.
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(13) Vent Vessels Qutlet: Connection for discharge hose used
to fill up the backwash tank.

(14) Brine Qutlet: Connection for discharge hose fromthe
ROAPU out to the drainage ditch.

(15) Vent, Cartridge Filter: Relieves air fromcartridge
filter.

(16) Vent, Pul se Danpener: Relieves air from pul se danpener.

(17) Vent, Miultinedia Filter: Relieves air fromnultinmedi a
filter.

(18) Backwash Valve: Has two positions, NORMAL and BACKWASH.
In the normal position, the valve closes the backwash inlet and all ows
raw water to flowinto the nmnultinedia filter. |In backwash, the raw
water inlet is closed and allows the water fromthe backwash punmp to
flowto the multinedia filter.

(19) Regulate Product Flow Valve: Valve used to regulate the
anmount of product water exiting the ROAPU. This valve al so decreases
t he amount of brine flow exiting the ROAPU.

(20) In-Line TDS Monitor: Used to continually nonitor product
water TDS. Found only on the "Charlie" nodels.

0. Control Box Assenbly: Located on the control panel, it consists
of indicator |anps and switches to start, operate, and stop all punps.

(1) RO Punp Low Pressure Indicator Lanp: Lanp that cones on
when R O punp suction pressure drops below 10 psi. This lanp al so
i ndicates that the R QO punp should have shut off.

(2) RO Punp Hgh Pressure Indicator Lanp: Lanp that cones on
when R O punp discharge pressure is higher than 1250 psi. This lanp
al so indicates that the R O punp shoul d have shut off.

(3) Backwash Punp Indicator Lanp: Wite |anp cones on when the
backwash punp switch is activat ed.

NOTE: Al indicator lights have a bl ackout adjustment on them By
turning the |l anp cover right or left you can increase or decrease the
amount of light showing in the |anp.

NOTE: Geen lanp indicates that the punp notor starting relay is
activated, and does not indicate that the punp is running nornmally.

(4) Energency Stop Switch: Wen pushed in, this switch shuts
of f power to all punp notors.
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WARNI NG THE EMERGENCY STOP SW TCH SHOULD NOT BE USED TO SHUT OFF THE
ROAPU EXCEPT | N EMERGENCY CONDI TIONS. TO DO SO CAN CAUSE DAMAGE TO
THE EQUI PMENT. PUSH I N EMERGENCY STOP BUTTON ONLY | F ANY OF THE
FOLLOW NG CONDI TI ONS EXI ST

(a) Operators could be injured or the equi pnent could be
damaged if operation of the ROAPU is allowed to continue.

(b) Red high pressure |anp associated with R O punp cones
on but the unit does not automatically stop.

(c) Yellow |low pressure |anp associated with R O punp
comes on but the unit does not automatically stop.

(d) Sonme other serious trouble (malfunction) is indicated
by noise, vibration, large water |eaks, etc.

(e) When backwash punp |anmp and backwash punp itself cones
on during normal filtering operation.

(f) \When high pressure relief valve activates during
nor mal operati on.

(g) When rupture disc ruptures during nornmal operation.

(5) Each of the following switches are used to start, stop, and
run their correspondi ng punps: R O Punp, Booster Punp, Chenical feed
punp, Raw Water Punps 1 and 2. Wen these switches are activated, a
green indicator |anp | ocated above each switch illum nates.

(6) R O Punp Reset Switch: Toggle switch used to reset the
| ow or high pressure switch associated with the RO punp. This
switch nust be reset prior to activating the R O punp switch.

(7) RO Punp JOG Switch: Toggle switch used to check the R O
punps rotation for proper power supply connection. This switch may
al so be used to drain out the R O punp when held in 3 to 5 second
i nterval s.

(8) Panel Light Switch: Toggle switch used to turn the panel
light on and off.

p. Panel Light: Provides Iight for the control panel.

g RO Elenment deaning Switch: Used to operate backwash punp
during cleaning of the RO elenents. Switch is located on left side
of control panel under a spring-loaded safety guard above the product
wat er outl et.

r. Vent Vessels Valve: Located behind the vent vessel’'s hose
hookup, is used to direct the flow of water fromthe pul se danpener
either to the backwash tank or the RO vessels.
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s. Backwash Tiner: Contained in a netal box |ocated by the
multinmedia filter. The timer works in conjunction with the 6-way
valve to control the backwash cycle.

t. Chem cal Feed Punp Valves: There are four valves used to prine
and feed chenicals directly into the unit during nornmal operation
The val ve positions are:

(1) Up for RUN
(2) Down for PRIME
u. Chem cal Feed Punp Controls: Used to control the flow of each

chemcal. There is one control knob | ocated above each chem cal feed
punp val ve.

v. Vent, Product Water Valve: Located on the top of the product
water line, this valve allows air to escape the line when the pipe
fills up.

w. Product Water Sanple Valves: Located on both ends of each R O
vessel, these sanple valves allow the operator to draw a sanpl e of
product water fromany of the four vessels to accurately diagnose a
mal functi oning el ement. These valves are found only on the "Charlie"
nodel s.

X. Product Water Drain-Cock: Located at the bottom of the product
water line, used for draining the product water line on the "Al pha"
nodel s only.

y. Drain Valves: Seven drain valves are |located at the right rear
of the ROANPU. They are used to drain water fromthe unit during a
| ong shutdown. The drain # 1 cartridge filter is used during
filtration to performa clarity test.

z. Gound Rods: Helps to protect the operator fromelectrica
shock.

aa. Product Water Gallon Meter: Located between the product water
mani fol d and the product water outlet. This nmeter is only found on
the "Charlie" nodels.

bb. Safety Val ves: The ROAPU has two autommtic safety valves. The
hi gh pressure relief valve and the rupture disc assenbly.

(1) The high pressure relief valve is |located after the pul se
danmpener, if R O pressure goes above 1100 psi, this valve opens
automatically and di scharges water through a pipe |ocated between the
boost er punp and chem cal feed punps.

NOTE: If this valve activates, i mediately open the regul ate product

flow val ve and push in the energency stop switch. Wen the pressure
drops bel ow 1100 psi the valve will automatically close.
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(2) The rupture disc assenbly is | ocated on the discharge end
of the R O punp. The rupture disc is a thin sheet of netal that tears
when the R O punp di scharge pressure exceeds 1425 psi and high
pressure switch failed to activate.

NOTE: If the rupture disc assenbly ever activates, open the regulate
product flow valve and push in the energency stop switch. Wen
pressure drops, replace the ruptured disc and notify mnmintenance to
troubl eshoot the high pressure relief valve and the high pressure
switch.

cc. Col or Coded Pi pes: The ROAPU piping is identified by col or
according to their functions. The function and color are as foll ows:

(1) Raw water - Black band

(2) Backwash waste - Red band

(3) Filtered water - Yell ow band
(4) Product water - Blue band

(5) Brine discharge - Purple band

dd. St orage Boxes:

(1) Chenical Chest: Stores a five day supply of chenicals
needed to purify water. It also contains several SL-3 conponents.

(2) Tool Chest: Houses all the toolkits necessary to naintain
the unit. It also stores the renmaining SL-3 conponents.

ee. NBC Cani sters:

(1) Radiation: Used to absorb radioactive contam nation from
the product water. This canister is good for only 100 hrs. of
filtration at which tine it will be tagged and | abel ed for di sposal

(2) Chemical: Used to absorb chem cal agent contam nation from
the product water. This canister is good for 100 hrs. of filtration
at which tinme it will be tagged and | abel ed for disposal

ff. Hoses: The unit is provided with both suction and di scharge
hoses.

gg. Float: Used to keep strainer from sucking fromthe bottom of
t he water source.

3. Set up procedures:

a. Site selection
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(1) Stage the ROAPU within 75 ft. from your water source on
firm level ground.

(2) If a streamor lake is used as the raw water source, stage
t he ROAPU upstream fromthe canp.

(3) Adequate cover and conceal nent.
(4) Sufficient road nets.
(5) Good drainage.
(6) Test water.
(a) Take TDS readi ng.
(b) Take Chlorine Residual

b. Installation:

(1) Roll up canvas cover over the ROANPU frane and fasten with
tie-back straps.

(2) Renove the two franme cross braces. Release cargo straps.
(3) Renove float and five chenical pails.

(4) Renove nine 1-1/2" suction hoses one 2" suction hose, siXx
1-1/2 di scharge hoses, and three 2" di scharge hoses.

(5) Renove the two storage boxes but do not enpty them

(6) Renove chemical container assenbly and locate it in front
of the chenical feed punp.

(7) Renove raw water, backwash and distribution punps.
(8) Renove and install raw, backwash and product water tanks.

(9) Install raw water system

(a) Install a strainer and float at the end of the raw
wat er suction hose connected to punp suction, and drop the discharge
hose into the raw water tank.

(b) Connect suction hose and then connect the discharge
hose between the punp discharge outlet and raw water inlet connection
on the ROWPU.

(c) Connect electrical cables to the junction box.

(10) Install backwash water system
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(a) Install the backwash strainer onto the discharge side
of the backwash punp by bolting the strai ner bracket to the frame

(b) Connect a 2" gate valve to the bottom of backwash
tank. Attach a 2" suction hose fromgate valve to the backwash punp.
Ensure gate valve is cl osed.

(c) Connect electrical cable frompunp to junction box.

(d) Connect 2" discharge hose fromthe backwash punp
strainer to on the backwash water inlet connecti on on ROANPU

(e) Connect 1-1/2" discharge hose frombrine outlet on
the ROAPU and drop it into the backwash tank

(11) Connect product water system

(a) Connect a 1-1/2" suction hose to the product water
outlet on the ROAPU. Connect a 1-1/2" discharge hose to the suction
hose. Product water hose will lay next to product water tank unti
the water has been tested.

(b) If using two storage tanks, connect a 1-1/2" suction
hose between each tank.

(c) Hook up distribution punp to storage tank.

(d) Connect electrical cable fromthe distribution punp to
the junction box.

(12) Connect waste water system

(a) Connect 2" discharge hose fromvent vessel outlet on
ROAWPU to the drai nage area.

(b) Connect 2" discharge hose fromwaste water outlet on
ROAPU to t he drai nage area.

(13) Recheck all hose connections to ensure they are tight.

(14) Install chemical feed system

(a) Hoses are stored attached to punp.

(b) Install quick-disconnect end of hoses to each 5 gallon
cont ai ner.

(c) Ensure both suction and return hoses are seal ed tight
and to the proper container.

(d) Set chemical feed punp valves to "Prine".

(15) Gound the ROAPU wi th the grounding rod.
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(16) Hook up the power cable to the ROAPU

(a) If the notors to the punps run in reverse,
of the hot |eads fromone stud to another: L1 - L2 or L3.

(b) If wire is not marked with industrial tags,
continuity check will be necessary to correctly connect the

(17) Ensure power is off until the unit is conpletel
for operation.

c. Preposition valves and sw tches:

(1) Turn off all breakers.

(2) Open vent val ves:
(a) Vent cartridge filter valve.
(b) Vent pul se danpener val ve.
(c) Vent multinedia filter val ve.

(3) Set backwash val ve to nor mal

(4) Push in energency stop button.

(5) Set all control box switches to STOP or CFF.

(6) Open regul ate product flow val ve.
(7) Open vent vessels val ve.
(8) Set elenent cleaning switch to off.

(9) Set backwash tinmer knob to "Service" position

change two

a
unit.

y set up

(10) Mx the followi ng chem cal solutions in separate 3 gallon
pai |l s using best available water; brine or raw water. Ensure that

wat er bei ng used contains no chlorine.

(a) Cal ci um Hypochlorite - .2 1Ibs
(b) Polyelectrolyte - 53 m
(c) Sodi um Hexanet aphosphat e - .1 1Ibs
(d) Gitric Acid - .75 Ibs

(e) Stir solutions for at least 1 nmin. using wooden
paddl es and pour into 5 gal containers marked with their respective

chem cal | abel
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NOTE: Do use chenical pails and wooden paddl es for jobs other than
t hose i nt ended.

(11) Turn chem cal valves to prinme position.
(12) Open product water vent val ve.

(13) dose product water drain cock. Found only on the "Al pha"
nmodel .

(14) dCose seven drains in the rear of the unit.

(15) dose eight product water sanple valves. Found only on
the "Bravo" and "Charlie" nodels.

d. Perform before operation checks and services:

(1) Check oil levels:

(a) RO punp: QI level should be at least half to 3/4
way up on sight glass. R O punp holds 2 gals of CE/ HDO 40 or OE/ HDG
30 non-detergent oil, which is changed by the follow ng intervals:

=

Changed before first operation

2 After the first six weeks of operation

3 Every 3 nonths or 1,000 hrs. of operation

(b) Chemical feed punp: G| level should be to the mddle
of the sight glass on the “Al pha” nodel. The “Bravo” and “Charlie”
nodel s have a dip stick. Chem cal feed punp holds 1 pt. of 85w 140
gear oil (with rust inhibitor).

1 G is checked weekly.

2 G is changed every 4,000 hours of operation or
each year.

(2) Performyvisual inspection:

(a) Ceneral: Inspect the general appearance and possible
damage of the unit and all its accessories.

(b) Filters: Check for |oose connections and | eaking
gasket s.

(c) Gauges and Indicators: Inspect for broken glass and
| oose nountings. Check for salt residue inside the gauges.

(d) Punps: Check for possible damage, danaged fittings,
i nspect drive belts on R O punp.
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4. Start up procedures:

a. Start generator and apply power |oad to ROAPU.
b. Turn on circuit breakers.

c. Pull out emergency stop button.

NOTE: When energency stop button activates the R QO punp | ow pressure

lamp will |ight.
d. Jog RO punp to ensure notor is running in proper direction.

e. Prine raw water punp:

(1) Make sure the drain valves are cl osed.
(2) Prine the punp through the primng port.

f. Start raw water punp:

(1) Ensure the notor is running clockw se.
(2) Set switch upward to START.

(3) Hold switch up until green | anp comes on, ensure that pu
starts.

(4) Release the switch.

(5) Switch will return to RUN

(6) Look at raw water input hose, if punp is drawi ng water,
hose will pulsate and fill with water.
(7) The raw water flowrate will junp fromO to 40 gpm and t

gradual ly drop down to between 27 and 33 gpm fl ow.
g. Turn on chem cal feed punp.

h. Prinme polyner chenical feed punp:

(1) Set polymer chemical feed control knob to 5.

NOTE: Adjust controls of chemical feed punps only while notor is
runni ng.

(2) Alowpunp to run on prinme until no nore air bubbles are
seen in the return |ine.

NOTE: If punp fails to prinme, set control knob to 8.5. Punp wll
pick up the prinme in a few seconds. Return control knob to 5.
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i. Calibrate the pol yner:

(1) Set control knob to 1.5 (On "Al pha" nodels, set to 2.6)
(2) @obtain your 100 ml graduated plastic cylinder.

(3) While the polymer punp is running, disconnect the polyner
return line, use the 100 m cylinder and tinme the flow for 1 m nute.

(4) Flow should be 60 mM. |If not, adjust the control knob
setting until you get a 60 m per mnute flow

(5) Record the knob setting.

j. Wth raw water punp working and the chem cal feed punp running,
set the polyner punp valve fromPRIME to RUN

k. Go around to the control panel.

|. dose vent multinedia filter valve as soon as a full stream of
water flows out of vent pipe (located at the bottomright-hand front
of the unit, below R O punp belt guard).

m Start booster punp.

n. Cose vent cartridge filter valve as soon as a full stream of
wat er fl ows out of vent pipe.

0. Reset R O punp:

(1) Set RO punp reset switch upward to RESET.
(2) Release switch.
(3) Yellow RO punp |low pressure | anp goes off.
(4) Switch returns to ON
p. Start RO punp.
NOTE: R O punp will not start unless it is reset.

g. Cbserve R O punp:

(1) Make sure the R Q punp is running snoothly.
(2) Make sure the belts are not sl apping.

r. Cose vent pul se danpener valve as soon as you see a full stream
of water coming fromthe vent pipe.
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s. At this time, due to the lack of pressure, the sem-filtered
water is backed up at the R O vessels and exiting the ROAPU t hr ough
t he vent vessel |ine.

t. Observe vent vessel hose for clarity. Wthin approxi mtely 10
m nutes the water should be clear.

u. Wiile waiting, prine and calibrate the chlorine and sodi um hex
chem cal punps just |ike the polyner chem cal punp.

v. Set citric acid punp knob to 8.5, which is the nmax setting, and
| eave it on prinme.

w. After calibrating sodiumhex and chlorine punps, set sodi um hex
valve to RUN and | eave chlorine on PRI ME

X. Performa turbidity test of the water once the vent vessel water
has cl eared up

(1) Obtain the 1000 m graduate cylinder with the white bull s-
eye set in a black background on the bottom of the tube.

(2) Draw a sanple of 600 m of water fromdrain NO 1 cartridge
filter into the turbidity tube

(3) Look down into the turbidity tube and you should be able to
see both the white bulls-eye and the black disc at the bottomof the
tube clearly.

(4) If both cannot be seen clearly (water is chalky), run the
ROAPU anot her 10 ninutes. Repeat the sanpling test.

(5) If after second sanpling test, water is not clear, readust
pol ymer chem cal feed control knob setting down in .5 neasurenents.

(6) Wit 5 mnutes then examni ne anot her sanple of water.

(7) If water is still not clear, repeat this process and keep
reduci ng the chemcal setting by .5 each tine and waiting 5 mnutes
until the water is clear

NOTE: Obtaining a clear sanple of water neans that you have the right
anount of polyner mxed with raw water for better filtration.

y. Slowy close vent vessels valve. This closes off the water's
path of |east resistance and allows filtered water to enter R O
vessel s.

z. Slowy adjust regul ate product flow valve cl ock-wi se:

(1) Watch for rise on product water flow gauge.

(2) Watch for decrease on brine flow gauge.
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(3) Wwatch for

rising pressure on R O pressure PS|

gauge.

(4) Stop turning the valve when the 1st extrene has been net.

NOTE: Normally,
pressure psi

NOTE:

product water flow should not exceed 16 gpm
gauge shoul d not be above 960 psi.

Cl ose regul ate product flow valve very slowy.

R O

Sudden hi gh

pressure to the R O vessels could damage the R O el enents.

aa. Set chlorine valve to RUN position.

bb. A ose vent product water val ve.

5. Performduring operation checks and services.

a. Listen for

b. Mnitor all

unusual

gauges.

noi ses and | ook for any | eaks.

c. Record gauge readi ngs each hour and log it

in operators | og.

GAUGE/ | NDI CATOR

NCORMAL READI NGS

TROUBLE PO NT READI NG

Raw Water Fl ow 27-33 GPM Bel ow 25 GPM
Multinmedia Filter 0-10 PSID Over 10 PSID
Cartridge Filter 1-20 PSID CQver 20 PSID
Bri ne Fl ow 16-24 GPM Bel ow 15 GPM
R O Pressure PSI|

Fresh Water 500 PSI Above 500 PSI D

Bracki sh Wat er 500 PSI Above 500 PSI D

Salt Water 960 PSI Above 960 PSID
Product Water Fl ow

Fresh Water Up to 16 GPM Above 16 GPM

Bracki sh Wt er Up to 16 GPM Above 16 GPM

Salt Water 6-12 GPM Above 12 GPM
R O Vessels 50-100 PSID Over 100 PSI D

Product Water TDS

Bel ow 1500 TDS

Above 1500 TDS

Product Water Chlorine

1.0-2.0 ppm (5.0 for
st or age)

Bel ow 1. 0 ppm (bel ow
5.0 for storage)

Brine Water pH

Bel ow 8.0

Above 8.0 Ph

d. Oobtain chlorine residual

wat er hose.
feed punp.

e. Take a TDS readi ng of product water.

f. Take a pH of brine water from brine hose.
acitric acid feed is necessary to | ower
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NOTE: The R O nenbranes operate best in water containing a pH of
5.5. For exanple: water with a pHof 5.5 m ght produce 500 ppm TDS
product water, whereas the sane water with a pH of 7.5 might produce a
product water with 1000-1500 ppm TDS. Due to the cost of citric acid,
it is reconmrended to use citric acid only after each 20 hours of
operati on.

(1) PerformdCtric Acid Feed:

(a) Set citric acid feed punp val ve on RUN.
(b) Wait until 5 gal container is enpty.

(c) Draw a sanple fromthe brine hose and check pH
readi ng.

(d) |If reading is above 8, feed a new batch of citric
acid with 1-1/2 pounds of citric acid with 3 gallons of brine water.

(e) \When reading drops below 8.0,the foll ow ng nust be
done:

=

Set citric acid chenical feed punp val ve back to
PRI ME.

2 Place product water hose in product water tank.

6. Daily water production |log (DA Form 1713-R):

a. Ceneral: Logs are inportant because the information fromthese
forms are used to schedul e resupply of chemicals, POL, and mnai ntenance
of the equipnent. The following is a gui dance on conpl eting the DA
Form 1713-R

b. Hourly chenical dosage | og:

(1) Shift Nunber: - Enter the shift hours on this bl ock.

(2) Water Point Nunmber/ROAPU Nunber: Enter the assigned water
poi nt nunber and ROAPU serial nunber.

(3) NCOin Charge: - Enter the name of the NCO supervising the
wat er poi nt.

(4) Date: Wite out the date at the start of each new day.

(5) Tinme: Enter the tinme the ROAPU was started and stopped.
Also log the time the ROAPU i s shut down for maintenance.

(6) dCGitric Acid, SodiumHex, Chlorine, and Polyner: Enter the
initial knob setting and anount of chem cals used for the initial
charge. Make a separate log entry every tinme you recharge.
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(7) pH Enter the initial pH reading of the raw water and the
pH fromthe product water.

(8) Chlorine residual: Enter the residual reading taken from
the product water after at |least 30 minutes contact tine.

(9) Remarks: Enter the reason that the production was halted
(for exanple, backwashing, R O elenent cleaning, cartridge filter
replacenent). Also note any significant event that may affect water
poi nt operations.

(10) Chemicals Used: Enter the total anobunt of each chem cal
used for the shift. Start a new formfor each shift.

(11) Chenmicals on Hand: Enter the total anmount of chenicals
you have on hand for this ROAPU at the end of the shift.

c. Gauge and indicator |og:

(1) Tinme: Enter the time you started the ROAPU and the tinme it
was shut down.

(2) Product Water Flow. Enter the reading fromthe product
wat er fl ow gauge on the ROAPU.

(3) Reverse Gsnpsis Pressure: Enter the reading fromthe R O
pressure PSI gauge.

(4) Cartridge Filter: Enter the pressure differential reading
fromthe cartridge filter gauge.

(5) Miltinedia Filter: Enter the pressure differential reading
fromthe multinmedia filter gauge.

(6) Raw Water Flow. Enter the reading fromthe raw water fl ow

gauge.
(7) Brine Flow Enter the reading fromthe brine flow gauge.

(8) Reverse Gsnpsis Vessels: Enter the pressure differential
reading fromthe R O vessels gauge.

(9) Total Dissolved Solids: Enter the TDS reading.

(10) Renarks: Enter the reason that the production was halted
(for exanple, backwashing, R O element cleaning, cartridge filter
replacenent). Also note ant significant event that may affect water
poi nt operations.

(11) Total Hours QOperated: Enter the total anobunt of hours the
unit was operated during the shift.

(12) PCOL Used: Enter the total anmount of each POL used for the
shift. Start a new formfor each shift.
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(13) PCOL on Hand: Enter the total anmount of POL you have on
hand for this ROAPU at the end of the shift.

7. Shutdown procedures:

a. Nor mal shut down:

(1) Renove product water hose from product water tank and set
the hose in the drainage area.

(2) Set all chemical punp valves to prine and wait 2 mnutes
for chlorine to exit the product water outlet.

(3) Open regul ate product flow valve slowy.
(4) Wait 5 mnutes before opening the vent vessels val ve.
(5) Open four vent val ves:

(a) Vent cartridge filter val ve.

(b) Vent pul se danper val ve.

(c) Vent nultinedia filter valve.

(d) Vent product water valve.

(6) Place Reverse OCsnpbsis punp switch down to STOP (yel |l ow
| ow pressure lanp will cone on).

(7) Place booster punp switch down to STOP

(8) Place chem cal feed punp switch down to STOP
(9) Place raw water punp switch down to STOP
(10) Push in emergency stop button

(11) Turn off circuit breakers.

(12) Turn off generator.

NOTE: If unit will not be operated within 12 hours, open the seven
drains and drain the unit.

b. Long shut down:

NOTE: Long shutdowns will be conpleted at the end of operations.
(1) Shut down ROWPU nornally.

(2) Backwash the multinedia filter
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(3) PerformR O elenent cleaning.

(4) Renove the strainer and hose fromwater source.

(5) Drain ROAPU pipes, filters and connections:
(a) Open seven drain val ves.
(b) Open four vent val ves.

(6) Drain RO punp.

(7) Drain booster punp.

(8) Drain chemcal feed punps.

(9) Drain raw water punps #1 and #2.

(10) Drain distribution punp.

(11) Shut off all electrical power.

(12) D sconnect all hoses and punps from ROAPU.

(13) Roll up all hoses and power cabl es.

(14) Repack all conponents of ROAPU.

8. Performafter operation checks and services:

a. Ceneral: |Inspect general appearance of the unit. Inspect for
wat er | eaks, loose or missing bolts, screws, nuts, and hoses. |nspect
for signs of damage and | oose or broken cabl e connecti ons.

b. Frane and Equi prent: Renove oil, grease, nud, chem ca
spills, and other matter fromall parts of Reverse Osnpbsis Water
Purification Unit.

c. Miltinedia and Cartridge Filters: |Inspect for |eaks and | oose
connections and nounti ngs.

d. Gauges and Flow Indicators: |Inspect for broken glass and | ook
for |1 oose nmountings and tube connecti ons.

e. Chemical Feed Punp: Inspect for |oose nmounting nuts. Inspect
for cracked or broken fittings. Check oil |evel and condition of oil

f. Reverse Gsnosis Punp: Check all five V-belts for cracks,

rubbi ng and signs of wear. Check belt tension. Check oil |evel and
condi ti on.
9. Installation of nuclear, biological, and chenical cartridges:
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a. The ROAPU has overpack itens which are used as a post-
treat nent when nucl ear or chemical contaminants are present. The
equi pment consists of a cartridge to renove nucl ear contam nants, a
cartridge used to renobve chemical contam nants, and the adapters,
bushi ngs, clanps, couplings, reducers, and tubing needed for assenbly.

WARNI NG RADI OCACTI VE CONTAM NANTS ARE POTENTI ALLY HAZARDOUS. USE
EXTREME CARE | N REPLACI NG CARTRI DGES AND FOLLOW SAFETY PROCEDURES I N
THEI R HANDLI NG AND DI SPOSAL.

NOTE: Do not operate chlorination feed punp during NBC cartridges
oper ati on.

b. For nuclear, biological or chenical contanination, use both
the cartridge marked "FOR USE W TH RADI OACTI VE CONTAM NATED WATER
ONLY" and the cartridge marked "FOR USE W TH CHEM CALLY CONTAM NATED
WATER ONLY. "

c. Exchange the inlet and outlet raw water punp adapter which is
used in the NBC system and prepare to assenble NBC filters between two
raw wat er tanks.

d. Use one of the raw water punps to force the water through the
NBC cartri dges.

e. Install raw water punp:

(1) Install 1-1/2 inch suction hose fromraw water tank and
swi vel adapter on raw water punp.

(2) Attach female end of distribution (suction or discharge)
hose to straight adapter on raw water punp.

(3) Attach swi vel adapter to gate valve and attach male end
of distribution hose to sw vel adapter.

(4) Attach shoul der bushing and adapter to gate val ve.
NOTE: The NBC cartridges should be positioned so that the cartridge
mar ked “FOR USE W TH CHEM CALLY CONTAM NATED WATER ONLY” is first in
the series. Position the cartridge marked “FOR USE W TH RADI CACTI VE
CONTAM NATED WATER' so that water is filtered through this cartridge

f. Assenble the NBC cartridge in series.

NOTE: Pay special attention to the input and output |abels on top of
the NBC cartridges when connecting the %inch reinforced flexible
tubing to the cartridges.

NOTE: Do not operate chlorination feed punp during NBC operati on.
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(1) Slide clanp over end of one section of 3/4 inch x 80
inch flexible tubing. Attach tubing to adapter on gate val ve and
cl ose cl anp.

(2) Slide clanp over other end of tubing.

(3) Renove plug fromINLET port on FOR USE WTH CHEM CALLY
CONTAM NATED WATER cartridge and insert adapter.

(4) Attach tubing to adapter on INLET port and cl ose cl anp.

(5) Cut one section of 3/4 inch x 80 inch flexible tubing to
a maxi mum | ength of 24 inches.

(6) Slide clanp over end of tubing.

(7) Rernove plug from OQUTLET port on FOR USE W TH CHEM CALLY
CONTAM NATED WATER cartridge and insert adapter into cartridge.

(8) Attach tubing to adapter on QUTLET port and cl ose cl anp.

(9) Renove plug fromINLET port on FOR USE W TH RADI QACTI VE
CONTAM NATED WATER cartridge and insert adapter in cartridge.

(10) Slide clanp over end of tubing.
(11) Attach tubing to adapter on I NLET port and cl ose cl anp.

(12) Slide clanmp over end of second section of 3/4 inch x 80
inch flexible tubing.

(13) Renove plug from QUTLET port on FOR USE W TH
RADI QACTI VE CONTAM NATED WATER cartridge and insert adapter.

(14) Attach tubing to adapter on OUTLET port and cl ose
cl anp.

g. Complete connection of NBC cartridge to second raw water
t ank.

(1) Slide clanp over remaining end of 3/4 inch x 80 inch
fl exi bl e tubing.

(2) Insert adapter into tubing and close clanp.

(3) Attach shoul der bushing, pipe coupling, and straight
adapter to 1-1/2 inch discharge hose and connect to second raw water
t ank.

h. During NBC operation, it is necessary to chlorinate the second
tank by hand.

i. Wth the exception of the chlorination feed punp, operate the
ROAPU usi ng nornal operating procedures.
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j. Change the cartridges after every 100 hours of operating
tinme.

10. Backwash of the nultinedia filter:

a. Reason for backwash: To renove any dirt and solid material
caught inside nultinmedia filter layers. During the backwash cycle the
water fromthe backwash tank is punped by the backwash punp through
the multinedia filter layers in reverse (frombottomto top) and any
dirt and solid materials are washed out fromthe filter nedia.

b. Wen to backwash: The nultinedia filter should be
backwashed:

(1) Every 20 hours of operation

(2) Miltinmedia filter gauge rises 5 psid above the initial
readi ng.

(3) Wien RO unit will not be operated for nore than 12
hour s.

(4) Before novenent.

c. Perform ng backwash

(1) Shut down the RO wunit normally (short shutdown).

(2) Check water level in backwash tank. Ensure you have at
| east 1500 gallons of water in the backwash tank.

(3) Open the 2" gate valve attached to the backwash tank

(4) Prime backwash punp. (d ean backwash punp strainer.)

(5) Turn backwash val ve handl e down to "backwash".

(6) Set START backwash switch up and rel ease i medi ately.

(7) Backwash punp and backwash cycle should start within 2
to 3 seconds. The cycle is started when the white [ anp cones on, and
i s ended when the backwash punp stops and white | anp goes OFF. The
conpl et e backwash cycle | asts about 13 m nutes.
NOTE: During backwash cycle, nake sure the backwash tank does not go
dry before the backwash cycle is conpleted. The proper reading on the
backwash gauge is 0, 70, or 120, dependi ng on which cycle of backwash
the unit is in.

(8) When backwash is conpleted and the white | anp goes off,
turn backwash val ve handl e to nornal
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(9) dose the gate valve on the backwash tank val ve.

(10) Start the RO wunit normally.
CAUTI ON: BACKWASH SHOULD NEVER BE PERFORMED |F THE R O UNIT
MULTI MEDI A FI LTER IS DRAI NED OR PARTI ALLY DRAINED. | F SO OPERATE THE
R O UNIT NORVALLY FOR AT LEAST 30 M NUTES NONSTCOP TO PRI ME THE FI LTER
AND TO REMOVE ALL AIR FROM I NSI DE THE FI LTER

11. R O Elenent cleaning:

a. It will be necessary to clean the R O elenents to inprove
total dissolved solids (TDS) rejection, and reduce operating pressure
(RO pressure PSI). Two nethods of cleaning elenments are avail abl e.
One nethod, which is used nore often, is to flush citric acid solution
t hrough the vessels. The second nethod is to flush a Triton X
cleaning solution through the R O vessels. These solutions renpve
unwanted material fromthe nenbranes.

b. Conditions requiring el enent cleaning:

(1) Wenever the pressure in the R O vessels shown on the
R O pressure PSI indicator rises to either 960 for seawater or 500
for fresh water, and at the sane tine the product water flow gauge
drops bel ow mininumreading (6 GPM.

(2) \Whenever product water output drops several gallons per
m nute on product water flow indicator with no change in raw water
tenperature. The unit operates better in warnmer weather than in
col der, ideal is 74°F.

(3) \Whenever brine flow increases noticeably and adj ust nent
regul ate product flow valve does not correct the product water flow
i ndi cation.

(4) Wen R O vessel pressure increases by 20% over the
initial reading.

c. R QO Eenent deaning Procedure:

(1) Performa normal shutdown.

(2) Backwash multinmedia filter

(3) After the conpletion of backwash, water |evel in
backwash tank should be 7 inches. Check for a 7 inch brine water
| evel, with telescoping al um num m xi ng paddl e.

(4) Adjust the pH of backwash water between 3.5 - 4.0 by

adding .75 I bs. of citric acid and stir until all granules are
di ssolved. |If needed, add nore until pHis correct.
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NOTE: The pH of water nust not be |lower than 3.5. If |ower, add
brine water to raise the pH

(5 Renove the hose fromthe backwash inlet on the control
panel and connect it to the Vent Vessels line. The vent vessel hose
can be placed on the ground until normal operation is continued.

(6) Open the 2" gate valve on the bottom of the backwash
t ank.

(7) Push elenment cleaning switch up to START position

(8) Brine flowindicator should show a flow of 16 gpm or

(9) Every 5 minutes, check pH of the water discharging back
into the backwash tank. The water should read near but not bel ow a pH
of 3.5. If it isn't, add 1 pound of citric acid at 5 mnute intervals
until it is.

(10) Allowcitric acid solution to flow for 45 minutes or
until the tenperature of the water reaches 120 degrees F. Tenperature
of water can be checked by using thernoneter in SL-3 storage box.

(11) Push the elenent cleaning switch down to OFF

(12) Reconnect hoses on unit for normal operation

(13) Drain the citric acid solution into a shallow, nan-nade
| agoon, a reasonabl e di stance away fromthe unit.

(14) Performstart-up procedures for normal operation

(15) A low RONWPU to operate for 10 min. to rinse the R O
vessel s.

(16) Perform operational adjustnents.

(17) Take a pH of the brine water. |If pHis below 8.0,
continue to operate unit and docunent all gauge readi ngs.

NOTE: |If the regulate product flow valve adjustnment will not give a
proper product water flow indicator reading after 2 hours of
operation, shut down the ROAPU nornally.

(18) Flush out the ROAPU with 800 m of Triton X Detergent
to 1500 gal. of backwash water.

12. R O elenent repl acenent:

a. Pre-renpval Procedures:

(1) Shut the ROAPU down nornmally.
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(2) Open all vents, drains, and controls.

(3) Mark the end caps and vessel alignment narks, to insure
that end caps are installed in the sane position to reduce chances of
| eaks.

b. End Cap Renoval:

(1) Open quick disconnect and pull out tube.
(2) Rerove nut, screw, clanp, and coupli ng.

(3) Loosen nut on el bow and sw ng el bow away fromthe end
cap.

(4) Renove end cap nuts and washers fromthe end cap.

CAUTI ON: DO NOT ATTEMPT TO PRY END CAP FROM VESSEL. TH S COULD
DAVAGE THE SEAL.

(5) Screw two end cap puller bolts (1/4 - 20 x 20 in.) into
t hreaded holes in the end cap.

(6) Alternately rotate each bolt one conplete turn until end
cap and Oring are separated fromthe R O pressure tube. Renobve end
cap and O ring.

(7) Repeat this procedure to renove the rear end cap.

c. Renoval of R O Elenents:

(1) Assenble elenent puller:

(a) Connect together the puller rod and puller rod
handl e.

(b) Insert elenments puller into R O vessel. Push
pul l er through end connector, through the product water tubes of the
two R O elenments, and through the interconnector between the two R O
el ement s.

(c) Place elenent puller plate on assenbl ed el ement
pul ler and secure with flat washer and nut.

(2) Slowy pull both RO elenments fromR O vessel, being
car ef ul to keep elenent puller centered in tube. Make sure you are
renoving with the flow of water.

(3) Disconnect the elenent puller after both el ements are
r enoved.
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(4) Separate R O elenments by renoving R O el enent
i nt erconnect or.
CAUTI ON: WHEN REMOVI NG R O  ELEMENTS FROM R O VESSEL, MAKE SURE YQU
REMOVE THEM FROM THE OPPCSI TE END OF | NSTALLATI ON ( ALWAYS W TH THE
DI RECTI ON OF FLOW .

NOTE: It requires at |east two people when renoving the el ements.
One to pull on the elenent puller assenbly and one to hold the
el enents as they cone out.

d. Installation of R O Elenments:

(1) Lubricate Orings with glycerin, lightly.
(2) Install Orings and end connectors.

WARNI NG R O ELEMENTS ARE PACKAGED | N SEALED PLASTI C BAGS WTH A
PROTECTI VE CHEM CAL CALLED FORMALDEHYDE WHI CH | S PO SONOUS; AVA D
FUMES AND KEEP AVWAY FROM EYES AND MOUTH. HANDLE W TH EXTREME CARE.
AFTER HANDLI NG WASH HANDS THOROUGHLY W TH SCAP AND WATER.

CAUTI ON: AFTER REMOVI NG R. O ELEMENT FROM SEALED PLASTI C BAG, KEEP
ELEMENTS CLEAN. FAI LURE TO DO SO W LL CAN AND W LL CAUSE EARLY
ELEMENT FAI LURE.

(3) Renove new R O elenent from seal ed pl astic bag.

(4) Lubricate brine seal with glycerin.

(5) Install brine seal in groove of R O elenent, naking
sure open tip of the seal faces the end of elenment closest to the
gr oove.

(6) Insert by hand the first RO elenent into R O vessel
until brine seal touches end of R O vessel. Mke sure you insert the
elements with the flow of water.

NOTE: In the “Al pha” nodel, flow of water differs fromthe other
nodel s.

CAUTI ON: WHEN | NSERTI NG R O. ELEMENTS INTO R O VESSEL, MAKE SURE
THAT THE END OF THE ELEMENT, W THOUT THE BRI NE SEAL, GOES IN FI RST, ON
THE FRONT SIDE OF THE R O, VESSEL (W TH DI RECTI ON OF FLOW .

(7) Place interconnector on product water tube of first RO
el enment .

(8) Renove second R O elenent from seal ed pl astic bag.
(9) Lubricate and install brine seal.

(10) Insert product water tube of the second R O el enent
into interconnector.
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(11) Slide both RO elenents and interconnector into the
R O vessel until they are centered in the vessel

(12) Place end connectors on both ends of product water
tubes of R O elenents.

(13) Lubricate and install end cap Orings and end caps.

(14) Aign end caps with match mark on R O vessel.

(15) Press end caps into studs and install ten washers and
nuts onto studs. Maxinmumtorque for end caps is 65 in./lbs. This is
equi val ent to about 5.4ft/1 bs.

(16) Reconnect tubes and pipes to R O vessel.

NOTE: During operation observe for |eaks.

13. Changing the cartridge filters:

a. Renpval of cartridge filters:

(1) Renove vent line from el bow

NOTE: The cover is installed under tension by |oosening eye nuts in a
fewturns at a tinme in an alternating pattern

(2) Loosen six eye nuts and rotate assenbly out of notches
in cover, renpve cover with attached part.

(3) Position cover handl e down.

(4) Renove eight top seat cups and spring.
(5) Renove the o-ring.

(6) Renove | ocknut frombolt.

(7) Renove and discard eight filter tubes.

b. Inspection of the cartridge filter assenbly:

(1) Inspect eyebolts for cracks, damaged threads, bent
shafts, or deforned eyes. Replace as required.

(2) Inspect o-ring for cracks, dry rot. Replace as
required.

(3) Inspect el bow on the cover for cracks.

(4) Inspect bottom seat cups for deformity or |ooseness.
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c. Installation of new cartridge filters:

(1) Replace eight filter tubes with nmale plastic end being
inserted first to forma tight seal

(2) Install eyebolt, washer, and eyenut.
(3) Install bolt and | ocknut.
(4) Relube and install o-ring.
(5) Install eight seat cups and springs.

(6) Install cover with attached parts and tighten six eye
nuts.

(7) Install vent Iline.

NOTE: During the initial shipment of the unit fromthe factory, the
cartridge filter tube elements are shipped outside the filter unit.

REFERENCES:

TM 08580A- 10/ 1
TM 08580B- 10/ 1
TM 08580C- 10/ 1
TM 4700- 15/ 1
FM 10-52-1
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